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(57) ABSTRACT

The present invention belongs to the field of retorting appa-
ratus used in the field of oil shale processing, in particular the
invention relates to the end sealing assembly of the rotary kiln
and the improvements of the end sealing (16); whereas the
first and second casing ring (2, 3) used in the end sealing
compose of at least four segment, and onto both sides of the
rotating casing ring (1) a rectangulary cut hollow (81, 91) for
lubricants has been formed; and on the side that is assembled
with the rotating casing ring of the first and second casing ring
(2, 3), accordingly, a hollow (82, 93) has been formed for
lubricants, which in the making face the corresponding hol-
low (81, 91) of the casing ring, forming lubricant channels (8,
9) between the casing ring (1) of the end sealing assembly and
the first and second casing ring (2, 3).

11 Claims, 8 Drawing Sheets
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1
ROTARY KILN END SEALING ASSEMBLY

TECHNICAL FIELD

The present invention belongs to the field of the retorting
apparatus used in the field of oil shale processing, in particu-
lar the invention relates to end sealing assemblies of the rotary
kiln and the improvements of its end sealing.

BACKGROUND ART

In the rotary kiln, which is part of a solid heat carrier
process, the thermal decomposition of the organic mass of
fuel takes place. In the rotary kiln, dry oil shale is mixed with
the hot heat carrier and it remains in the rotary kiln for a
certain period until heat exchange occurs between the oil
shale and the heat carrier, resulting in the pyrolysis of oil
shale. At high temperature and at over pressure pyrolysis of
oil shale results in formation of gaseous and solid products,
which are further processed in subsequent processing steps.

To improve the efficiency of the pyrolysis process, for
better mixing of the oil shale and ash, but also to ensure the
forward movement of the material from the input end to the
output end of the rotary kiln, the rotary kiln is constantly
rotating.

The rotary kiln is a drum with internally refractory lined
parallel walls that rotates on four carrying rollers. There are
openings at both ends of the rotary kiln for feeding the mate-
rial to be processed (oil shale and ash) and releasing the
semicoke and gaseous products.

Attaching the rotating input/output ends 17' with fixed
units or elements of adjacent units is performed with the use
of special end sealing assemblies and end sealings (see FIG.
1).

The mentioned end sealings compensate for the radial
movement of the ends and the longitudinal increase due to the
temperature changes of the rotary reactor.

End sealings of'the rotary kiln have the following purposes:

Sealing the terminal joints between the pressurized rotary

kiln and fixed units while rotating and avoiding the
vapour-gas mixture from leaking to the surrounding
atmosphere via terminal joints which are between the
rotating drum and mixing chamber and the rotating
drum and separator of solid particles from vapour-gas
mixture or dust chamber;

Lubricating the working surfaces of end sealings;

Cooling the construction of end sealings;

Compensating for the longitudinal expansion and radial

movement due to the temperature changes of the reactor.

The constructions of input end sealing and output end
sealing of the existing rotary kiln are different with respect to
the sizes of cast iron casing rings 2' and 3' (see FIG. 1). The
cast iron casing rings used in said sealings have different
diameters in the known construction. In addition, the casing
rings have a different thickness and the lubricant channels
have a rectangular cut in the known solution. In the technical
solution in use, connecting the casing ring 1' coaxially with
cast iron casing rings forms lubricant channels 8' and 9' in
which the lubricant is meant for lubricating the working sur-
faces and also cooling the construction of the pair of the
working rings. FIG. 1 depicts the technical solution of the end
sealings of the existing rotary kiln in which a casing ring 1' is
attached to the flange 12', which is attached to the outside of
the rotating drum 15' of the rotary kiln, and the first casing
ring 2' is attached to the flange 10', which is attached to the
outside of the fixed input/output unit 17', and using appropri-
ate attachment means, the second casing ring 3' is attached to
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the other side of the rotating casing ring 1'. For the sake of
clarity, in the figures describing the present invention, same
position numbers with an apostrophe added are used with the
same construction elements.

Considering the fact that during the working process of the
rotary kiln, there is over pressure in the whole rotating drum
of the solid heat carrier retorting unit, thus, in terms of envi-
ronmental safety, it is especially important that the joints of
the rotary kiln and those of the fixed units that are connected
to it ensure a sufficient thickness, so that the gases with
different chemical composition produced during the retorting
process would not leak into the surrounding environment.

DISCLOSURE OF INVENTION

The aim of the present invention is simplifying the existing
technical solution and eliminating the following defects of its
construction:

The depth of cast iron and steel end sealings of the rotating
drum of the rotary kiln is insufficient, due to which their
working age is low and which in turn decreases the
physical life of the whole device;

Casing rings have an excessive degree of wear and tear,
lack of control over the consumption and temperature of
lubricant, which could be a lubricating-sealing-cooling
liquid;

Complicated manufacturing (casting and mechanical pro-
cessing-turning) and transportation of cast iron casing
rings, difference in the diameter of cast iron rings, large
sizes;

Replacement of end sealings is time consuming and diffi-
cult due to the large size of the rings;

Increased wearing and overheating of the working ring
pairs, insufficient overlapping of lubricant channels pro-
file and one-sided feeding of the lubricant.

The aims of the present invention are achieved by changing
the construction of the casing rings of end sealings, whereas
the measurements of the casing rings are unified, i.e. they are
formed with the same diameter, i.e. the casing rings of end
sealings of the input end and output end are designed with the
same diameter, making the production of them more auto-
mated and easier and, therefore, also cheaper. The cast iron
sealing rings are produced and formed out of at least four
independent segments. At the same time, this enables to
increase the thickness of the cast iron casing rings and, in
respect to that, also the depth of the channels that are meant
for the lubricant in the cast iron casing rings. Said channels
have a trapezoid cut instead of a rectangular one. The possi-
bility of controlling the consumption and temperature of the
lubricating-sealing-cooling liquid or lubricant is added. In
addition, the number and position of adding points of the
lubricating-sealing-cooling liquid or lubricant is changed.

BRIEF DESCRIPTION OF DRAWINGS

Inthe following, the present invention is described in more
detail with reference to the added figures, where

FIG. 1 shows the construction of the end sealing known in
the art that is used to connect the rotating drum and fixed
input/output units of the rotary kiln;

FIG. 2 shows the construction of the end sealing assembly
according to the present invention;

FIG. 3 shows a first (second) fixed casing ring made out of
four segments from the side of fixing devices whereas seg-
ments are separated according to the present invention;
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FIG. 4 shows the cut of the casing ring in which the con-
struction of the lubricant channel is illustrated according to
the present invention;

FIG. 5 shows a first (second) fixed casing ring made out of
four segment from the side of hollow whereas segments are
separated, according to the present invention;

FIG. 6 shows a cut along the line A-A in FIG. 2 where a
rotating casing ring has been made out of two segments,
according to the present invention;

FIG. 7 shows a cut along the line B-B in FIG. 2 where a
second casing ring has been made out of four segments,
according to the present invention; and

FIG. 8 shows cut along the line C-C in FIG. 2 where a first
casing ring has been made out of four segments, according to
the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

FIG. 2 depicts the connect node of the rotary 15 of the
rotary kiln with input/output ends 17, for which there is, for
example, an oil shale mixing chamber in the input end of the
rotary kiln and a dust chamber in the output end of the rotary
kiln.

The end sealing assembly of the rotary kiln includes an end
sealing 16, which comprises a flange 10 attached to the fixed
unit, a first casing ring 2, a rotating casing ring 1, a second
casing ring 3, a flange 12 attached to the rotating drum 15 and
a fixed flange 5 that is connected to the flange 10, which is
attached to the fixed input/output unit 17 with fixing devices
that include a fixing bolt 7, fixing nuts and a spring 6 to press
the casing rings 2, 3 of the end sealing assembly against the
rotating casing ring 1. While making the end sealing, lubri-
cant channels 8, 9 are formed between the first casing ring 2
and rotating casing ring 1 and between the second casing ring
3 and rotating casing ring 1.

Both ends of the rotating drum of the rotary kiln have a
flange 12 welded to it, in which there are openings for fixing
devices 13 (for example stud bolts), which are used to fix the
casing ring 1 to the flange 12. There are tapped holes drilled
into the casing ring 1, into which fixing devices 13 are fixed to
attach the casing ring 1 to the flange 12 of'the rotating drum of
the rotary kiln. Flange 12 has a break designed onto the side
of the rotating casing ring 1 to support the casing ring while
making the sealing assembly. With such attachment, the cas-
ing ring 1 rotates with the drum 15. Casing ring 1 is formed,
for example, from ordinary steel. Grooves or hollows 81, 91
for the lubricant (lubricating-sealing-cooling liquid) are
made onto both sides ofthe casing ring 1, whereas the grooves
have been designed with a trapezoidal cut to ensure better
compatibility in the casing rings 2 and 3 with according
grooves or hollows 82, 93 when making the nod, so that
lubricant channels 8, 9 would form between the casing rings
in the end sealing assemblies. The casing rings 2, 3 are formed
out of at least four segments, which during completion form
a uniform casing ring (see FIG. 3). The depth Dk of the
hollows made into the casing rings 2, 3 is 0.15 to 0.6 of the
thickness T of the casing ring.

The fixed input/output unit 17, for example the input end of
the dust chamber, which is attached to the rotary kiln, is
attached with a flange 10, in which there are also openings for
fixing devices 14. The first casing ring 2 is attached to the
flange 10 with, for example, stud bolts. During forming the
fixed flange 5, onto which previously the second casing ring
3 is attached with fixing devices 11, for example with stud
bolts, is connected with the flange 10 with fixing devices, for
example, stud bolts. During formation the first casing ring is
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left onthe one side of the rotating casing ring 1 and the second
casing ring 3 left on the other side of the rotating casing ring,
so that the work surfaces on both sides of the rotating casing
ring 1 slide along the work surfaces of the fixed casing rings
2, 3 when they rotate. During formation the hollows 82, 81,
91, 93 with a trapezoidal cut, which are made into the fixed
casing rings 2, 3 and rotating casing rings, are placed over one
another so that closed lubricant channels 8 and 9 are formed.

When the rotary kiln works, working surfaces of the fixed
casing ring 1 slide along the work surfaces of casing rings 2,
3 and the said working surfaces are lubricated with the lubri-
cant in a lubricant channels 8, 9 to avoid their wear. In order
to add lubricant into the lubricant channels 8, 9 during the
whole working cycle of the rotary kiln, filling channels 18, 19
are drilled into the casing rings 2, 3. Lubricant is added
through these channels as appropriate. Sensors 20 for mea-
suring the temperature and amount of the lubricant are added
onto the end of the filling channels to control the quantity and
temperature of the lubricant (see FIG. 4). Temperature and
quantity sensors widely used in the art can be used as the said
sensors.

The formation of the end sealing assembly of the rotary
kiln if performed as follows. Onto the outside ofthe end of the
rotary reactor drum a flange 12 and onto the outside of the
fixed input/output end a flange 10 have been welded previ-
ously. Sealing 4 is mounted onto the end of the fixed unit and
the first casing ring 2 is made out of the segments that are
attached to the flange 10. Then the rotating casing ring 1 is
placed onto the flange attached to the drum. The rotary kiln is
moved against the fixed input/output unit so that the work
surfaces of the first casing ring and the rotating casing ring
contacted and the hollows 82 and 81 in the casing rings form
a lubricant channel 8. Thereafter with the use of fixing
devices, the second casing ring 3 is attached to the flange 5
and in turn, the resulting nod is attached to the flange 10 of the
fixed input/output unit 17. Hollows 91 and 93 over the second
casing ring and rotating casing ring form a lubricant channel
9. Using fixing devices the casing rings are placed against one
another, so that the end sealing assembly would turn hermetic
and the gases produced in the rotary kiln during working
would not escape into the surrounding environment. Lubri-
cant is added through the filling channels of the lubricant
channels 8, 9 and it is added while the rotary kiln is working,
checking the temperature and quantity of the lubricant with
sensors placed onto the end of the filling channels.

The end sealing of the rotary kiln according to present
invention and the related innovative construction of the casing
rings enabled to increase the working life of the end sealings
between the service cycles up to 2.5 times, and simulta-
neously it decreased the time needed for replacing the end
sealings by two times. The construction of the casing rings
formed as segments enabled to decrease the expense of pro-
ducing cast iron casing rings four times, which also reduced
the transportation cost approximately three times. In addition,
the reliability of the construction of the end sealings increased
up to 2.5 times.

The invention claimed is:

1. An end sealing assembly of a rotary kiln that comprises:

a first flange attached to the outside of the end of a rotating
drum of the rotary kiln and to which a rotating casing
ring is attached, rotating with the rotating drum;

a second flange attached to the outside end of a fixed
input/output unit of the rotary kiln and onto which a first
fixed casing ring is attached and a second fixed casing
ring is attached with fixing devices;
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whereas the fixing devices include a spring, a fixing bolt
and a fixed flange onto which the second fixed casing
ring is attached,

wherein the first fixed casing ring and the second fixed

casing ring are both made out of at least four segments
coupled together to arrange respectively the first fixed
casing ring and the second fixed casing ring arranged on
opposite circumferential sides of the rotating casing ring
attached to the rotating drum whereas hollows for lubri-
cant are onto both sides of the rotating casing ring; and
correspondingly, a hollow with a trapezoidal cross sec-
tion for lubricant is formed onto the side of the first fixed
casing ring and the second casing ring to be assembled
with while composing the rotating casing ring with the
first and second casing ring; and such that when forming
the end sealing assembly, a first lubricant channel is
made out of the hollows between the rotating casing ring
and the first fixed casing ring, and a second lubricant
channel is made out of the hollows between the rotating
casing ring and the second fixed casing ring.

2. The end sealing assembly of the rotary kiln according to
claim 1, wherein the ratio of depth Dk of the hollow formed
onto the one side of the first fixed casing ring to thickness T of
said first fixed casing ring is between 0.15 to 0.6 and the ratio
of depth of the hollow formed onto the one side of the second
fixed casing ring to thickness T of said second fixed casing
rings is between 0.15 to 0.6.

3. The end sealing assembly of the rotary kiln according to
claim 1, wherein for the lubricant, which is added to the end
sealing assembly while the rotary kiln is working, a first
filling channel with a head from the outside of the first fixed
casing ring to the first lubricant channel is formed in the first
fixed casing ring and a second filling channel with a head
from the outside of the second fixed casing ring to the second
lubricant channel is formed in the second casing ring.
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4. The end sealing assembly of the rotary kiln according to
claim 3, wherein the sensors measuring the quantity and
temperature of the added lubricant are placed onto the input
end of the first filling channel and the second filling channel.

5. The end sealing assembly of the rotary kiln according to
claim 1, wherein the hollows in the rotating casing ring, the
first fixed casing ring and the second fixed casing ring have
the trapezoidal cross section.

6. The end sealing assembly of the rotary kiln according to
claim 1, wherein the first and second fixed casing ring are
made of cast iron.

7. The end sealing assembly of the rotary kiln according to
claim 1, wherein the rotating casing ring is made of steel.

8. The end sealing assembly of the rotary kiln according to
claim 1, wherein the rotating casing ring is made out of at least
two segments coupled together to arrange the rotating casing
ring which is connected to the rotating drum.

9. The end sealing assembly of the rotary kiln according to
claim 1, wherein the segments of the first fixed casing ring and
second fixed casing ring have identical thickness and the first
fixed casing ring and the second fixed casing ring as being
respectively formed out of segments have an identical diam-
eter.

10. The end sealing assembly of the rotary kiln according to
claim 1, wherein between the rotating casing ring and the
second flange, which is attached to the outside of the end of
the rotary kiln input/output unit, a sealing is placed, the outer
diameter of which is smaller than the inner diameter of the
first fixed casing ring.

11. The end sealing assembly of the rotary kiln according to
claim 2, wherein the hollows in the rotating casing ring, the
first fixed casing ring and the second fixed casing ring have
the trapezoidal cross section.
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